Constructivist and ecological approaches are also observed in tactile perception studies.
progress in this domain.
6) Main text
In the target article, Norman's tentative reconciliation between the constructivist and the ecological approaches in perceptual studies concerns visual perception only. His thesis is mainly based on the fact that the two distinct visual systems, the ventral and the dorsal ones, have different functions which are compatible with the psychological distinction between a constructivist and an ecological approach of visual perception.
But these two major theoretical conceptions of perceptual processes are not limited to vision in the literature. The same dichotomy between constructivist and ecological approaches appears too in touch studies (for reviews, see Hatwell, Streri, & Gentaz, 2000; Heller, 2000; Lederman, Ganeshan, & Ellis, 1996) . A constructivist approach is found for example in Hatwell (1996, 1999) , Heller, Calcaterra, Burson, and Green (1997) , Klatzky (1999) , Lederman and Klatzky (1987) , Luyat, Gentaz, Corte and Guerraz (2001 ), Millar (1994 ), Streri (1993 . In some of these studies, exploratory movements of the hand are intentionally produced in order to acquire information about objects in environment. This tactual-kinesthetic perception (labeled haptic) is described as relying in a large part on inferential processing, i.e on information beyond that found in the sensory stimulation (mainly in visual imagery and memory). On the other hand, and as is noted by Norman, the ecological approach in the research on touch is essentially represented by Turvey and his associates (for a review, see Turvey, 1996) . In these studies, blindfolded subjects were able to tell much about an object's shape or length by wielding it (Carello, Fitzpatrick, Domaniewicz, Chan, & Turvey, 1992; Pagano & Turvey, 1992) . According to Turvey (1996) , the abilities of "dynamic touch" would result from the sensitivity of the body tissues to certain quantities of rotational dynamics about a fixed point that do not vary with changes in the rotational forces and motions. Thus, the muscles are viewed as measuring instruments which are able to detect physical invariants, without having recourse to inferential process.
The question is therefore whether Norman's thesis will hold when tactual perception is considered instead of vision. An affirmative answer to this question requires to demonstrate the existence of two distinct tactual systems having specific functions similar to those described by Norman in vision.
In passive touch, where no movement are executed by the observer who is passively stimulated, some observations showed that a double dissociation analogous to blindsight may occur (for a review, Rossetti, 1998) . A patient with a left parietal thalamo-subcortical lesion was studied in search for residual processing in the somesthetic modalities (Rossetti, Rode, & Boisson, 1995) . The patient was unaware of any kind of cutaneous stimuli applied to his arm, and felt to demonstrate any significant performance in a verbal forced-choice paradigm.
However, he demonstrated a successful performance when pointing at the cutaneous stimulus location on the numb arm. A similar observation was reported by Paillard, Michel, and Stelmach (1983) , who described a tactual equivalent of blindsight. Rossetti et al. (1995) questioned whether the residual ability of the patient was linked to the mode of response (motor vs. verbal) or to the representation subservient to these responses (motor vs. symbolic). Thus, the patient failed to point correctly to the stimulus location on an arm picture. This dissociation indicates that only a representation of the stimulus linked to the body scheme was preserved, whereas more elaborate representations of the stimulus had disappeared. Moreover, the patient was unable to localize verbally his right index finger passively positioned in a horizontal plane, but was successful in pointing to this finger with the left hand. This result shows that "blind-touch" can also be generalized to proprioception. The residual abilities reported in this patient suggest that only a specific sensori-motor pathway was left intact following the stroke.
This direct sensori-motor pathway would specifically allow for movements made toward a stimulus, but is inefficient as soon as a symbolic representation of the stimulus is required and/or produced.
To our knowledge, no such dissociation has ever been observed in active touch (haptics), and we wonder whether it could be evidenced in it. It may be impossible to observe this dissociation in haptics because the hand is both the motor system by which reaching and grasping are carried out and the exploratory perceptual system through which spatial information is picked from the environment. We are nevertheless currently studying this question by investigating the effect of a haptic illusion on grasping. Our aim is to know whether haptic perception is more sensitive to the illusion than the "haptic-motor" grasping behavior, as it is the case for visual illusions (Aglioti, DeSouza, & Goodale, 1995; Gentilucci, Chieffi, Daprati, Saetti, & Toni, 1996) . In the Müller-Lyer illusion, a line ended by two arrows oriented either toward its center or away from its center is judged shorter or longer (respectively) than it is really. This illusion is a good candidate for our study because it exists also when blindfolded sighted or congenital blind participants explore haptically a 3D stimulus (Patterson & Deffenbacher, 1972; Rudel & Teuber, 1963; Suzuki & Arashida, 1992) and it is sensible to the same factors in vision and haptics (learning, angles of the arows, etc; for a review see Gentaz & Hatwell, in press ).
Therefore, after a haptic exploration (with the index) of this figure, we are asking blindfolded sighted participants to grasp the 3D-line between the thumb and the index finger and we measure their grip size during reaching (before contact). If the grip size is determined by the true size of the line to be grasped and not by its illusory perceptual size, this would mean that the classical dissociation between localization and identification exists too in haptics. In this case, Norman's tentative reconciliation between the constructivist and the ecological approaches in visual studies could be extended to tactual studies. By contrast, if such dissociation cannot be evidenced in active touch, the reconciliation of the two major theoretical conceptions will seem difficult to propose in tactual studies. Our further results will help to answer to these questions.
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